In spite of its recent emergence over the past 30 years, oral health-related quality of life (OHRQoL) has important impact on the clinical practice of dentistry and dental research. OHRQoL is a multidimensional paradigm that involves a subjective evaluation of the individual's oral health, functional wellbeing, emotional well-being, expectations and satisfaction with care, and sense of self. It has been beneficial in relation to clinical research and health policies regulation. OHRQoL is an integral part of general health and well-being, World Health Organization (WHO) had considered Oral health related quality of life as an important section of the Global Oral Health Program (2003).
INTRODUCTION

Historical Overview
The earliest discussion on quality of life in the ancient world is attributed to Herodotus who lived around 450 BC during his visit in Egypt. Greek physicians applied different model of treatment which had a more holistic approach when compared to those in Egypt. At hospitals, drama and comedy plays were presented to the patients at hospital theatres; such an approach was viewed as being beneficial since it would alleviate and distract the patients from their symptoms while physicians would carry out their investigations [1] .
More recently the term "quality of life" emerged in the medical, dental and philosophical literature. It can be observed that in the 1960s and 1970s, as medical procedures advanced, researchers started including quality of life parameters to measure the outcomes beyond the classical treatment protocols. Later in the eighties specialists used the quality of life to formulate ethical and moral decisions for some severely disabled infants with respect to abortion issues [2] . In the nineties researchers opened a new dimension of debate trying to relate patients' happiness and quality of life with a given treatment modality [2] .
Oral Health
In the past three decades health was defined 'absence of illness' but this sentence is not truly valid. However the notion of "Well-being" is not that definition alone and the World Health Organization (WHO) in 1948, defined health as the following:
"Health is a complete state of physical, mental, social wellbeing and not just the absence of the disease". Moreover, individual oral health is an important part of the general health and a crucial factor that impacts an individual quality of life.
Oral health was defined by WHO in 2013 as "a state of being free from chronic mouth and facial pain, oral and throat cancer, Individuals with an increased concern about their facial appearance have lower quality of life standards and tend to isolate themselves from the society and any social interaction (Oral health in America: a report of general surgery, 2000). Any disorder resulting in consequences on oral health may have huge impact on physical, social and psychological wellbeing of a person [3] .
Quality of Life
Individual quality of life (QoL) can be affected if the oral health is worsened [4] . Quality of life is defined as the "perceptions of their position in life in the context of culture and value systems in which they live, and in relation to their goals, expectations, standards, and concerns" (WHO, 1995) . Oral health related quality of life (OHRQOL) is a multidimensional construct that reflects on people's comfort when eating, sleeping and engaging in social interaction; their self-esteem; and their satisfaction with respect to their oral health (National Institute of Health; 2000).
Lately there has been a transition from traditional clinical dental/medical treatment outcome criteria which focus on diseases only such as (caries, periodontitis, gingivitis etc.) to more patient centered oral health delivery systems that focus on a person's social, emotional and physical experience. In other words it should address patient's health complaints and take in consideration the impact of the patient illness on his/her quality of life [5] . Oral health related quality of life assists in making clinical decisions taking into account patients' desires and emotional and physical needs [6] .
Health Related Quality of Life and Theoretical Models
Researchers have tried to elucidate how oral health is related to quality of life [4] and to understand the relationship between diagnosis and information from clinical examinations, person centred, self-reported health and health experiences [7] . Many authors considered the impact of disease on an individual's quality of life, and tried to formulate theoretical models to explain the interrelation between health and sickness and quality of life. All of these models had attempted to explain the illness from multidimensional aspects; the following models can illustrate these interactions:
A) Wilson and Cleary model
Wilson and Cleary presented a conceptual model (Figure 1 ) that is composed of five aspects: physiological factors, symptom status, functional health, general health perceptions, and overall quality of life. It was proposed that physiological variables influence symptom statuses, which in turn influence functional health. The latter health affects general health perceptions that affect ultimately the overall quality of life. 
Characteristics of the Individual
B) Sischo and Broder model for oral health related quality of life and oral health related quality of life in children
The theoretical model proposed by Sischo and Broder combined biological, social, cultural and psychological factors. This model was adapted from the Wilson and clearly model. It linked health status and/or clinical variables, functional status, oralfacial appearance, psychological status, OHRQoL, and overall QoL (Figure 2 ). In addition, this model also illustrated the effects of environmental factors, such as education, family income and structure, sociocultural factors and access to care on oral health perception and QOL [5] . C) Conceptual framework [8] The conceptual framework described by Locker, is based on the WHO classification of impairment, handicap and disability. It attempts to record the psychosocial and functional consequences of illness. For example edentulous people are considered impaired as consequence of tooth loss and will result in disability of individual to perform simple daily tasks such as eating or speaking ( Figure 3 ). 
Impact of Orthodontic Treatment on OHRQoL
One of the main objectives of modern dental operative procedures is to improve patient quality of life in all its possible aspects. However, patient expectations before, during and after treatment are known to differ greatly. Malocclusion is the most common oral disorder which can cause negative impacts on social life and self-confidence and may be greatly associated with negative psychological connotations [9] .
Orthodontic treatment of a malocclusion from a purely clinical perspective may not address patients' concerns. Patients and their parents have been shown to share similar expectations of orthodontic treatment in most aspects, although parents seem to have more realistic expectations in their estimated duration of treatment at the initial visit. Ethnicity was shown to significantly influence expectations for the outcome of orthodontic treatment, and this may relate to differences in the patients' and parents' assessment of the outcome of care [10] .
Some researchers have shown that orthodontic treatment using fixed appliances resulted in a significantly improved quality of life after two years of treatment [11, 12] . On the other hand, other authors concluded that orthodontic treatment using fixed appliances significantly worsen the OHRQOL scores during treatment [13] , and 24 hours following their insertion.
A study that used the short form of the Child Perceptions Questionnaire (CPQ11-14) was used to compare difference in terms of impact on daily quality of life during the treatment period in two groups of children who received functional appliances and headgear respectively. Subjects in both groups demonstrated lower OHRQOL scores in comparison to a control group.
Many evidences have investigated the way orthodontic treatment affects OHRQoL, researchers have found differences between treated and untreated patients, but scores tend to be skewed toward favorable quality of life, even among severe malocclusion cases. A study included 1,675 adolescents; its methodology was based on administration of two OHRQoL scales and malocclusion assessment with an objective measure, the Index of Orthodontic Treatment Need (IOTN). Individuals who Research & Reviews: Journal of Dental Sciences had completed orthodontic treatment stated fewer oral health impacts than their other participants who were presently under treatment (2 times less) and fewer than those who were never treated almost by one fold [14] .
Adolescent with high need of treatment (using the IOTN) reported 3 times more dental impacts on the OHRQoL measures than did young individuals with lower need. Children with acceptable or ideal occlusion and their parents reported higher OHRQoL than those with any degree of malocclusion, precisely children who had increased overjet (>6 mm) or anterior spacing more than 1.5 mm between adjacent teeth [14] .
Another investigation assessed the link between OHRQoL and malocclusion severity among 430 children ages twelve to thirteen who varied in their extent of malocclusion [15] . Using the Child Perceptions Questionnaire for eleven-to fourteen-year-olds (CPQ11-14), investigators observed a distinct OHRQoL gradient, with children in the "handicapping" category of malocclusion obtaining the highest (worst OHRQoL) scores and those in the "minor/no malocclusion" category scoring best. However, these differences arose only on the emotional and social well-being domains, not in oral symptoms or functional limitations (e.g., pain, difficulty chewing).
Esthetics as a Component of OHRQoL
Facial and dental attractiveness signifies a vital element of quality of life for individuals seeking orthodontic treatment. Investigators have found that facial charm affects interpersonal success, predominantly in school and employment situations. Attractive children and adults generally have more encouraging judgments and academic and performance feedback than do unattractive patients. This in turn affects the self-confidence among those high in attractiveness [16] . The appearance of teeth and the smile appearance are crucial components of facial charm [17] . The media and society in general strengthen the concept that "beauty is good". Cinema and television actors or heroes have attractive teeth, in comparison to villains with crooked, broken and discolored teeth. However, these common stereotypes can generate self-criticism and dissatisfaction of young individuals who seek the perfection as it is perceived on television [17] .
The Impact of Malocclusion on Quality of Life
Malocclusion is one of the most common oral disorders and its prevalence is high in most countries [18] . The main reasons of malocclusion are a combination of genetic and environmental factors. The shift from a diet consisting of unrefined foods to one of softer processed foods has been reported to be a factor in the increase in the prevalence of malocclusion in modern times compared to prehistoric times. It is reported that malocclusion may be the cause of pain in traumatic overbite cases leading to a poorer quality of life. Increased overjet may have a significant effect on QOL of individual, it is reported that individuals with over jets greater than 3 mm were two and half times more at risk to trauma than individual with normal over jet. On the other hand early treatment can improve the quality of life and self-esteem of the patient who will have less negative social experiences.
Oral Health Related Quality of Life and Periodontal Disease
Periodontal health is one of the key factors in the survival of teeth; any deterioration in the health of periodontuim will lead to the eventual loss of teeth. If teeth are lost the average ratio of anterior maxillary residual ridge resoprtion to anterior mandibular residual ridge resorption was 1:4. On the average, residual ridge resorption is greater in the mandible than in the maxilla, the reverse may be true in any given patient who comes for treatment, each patient should have tailored treatment plan.
Periodontal disease is the second commonest oral health problem, affecting 10-15% of the world population. Elderly patient institutionalized in Malta had poor oral health in comparison to those in rest of Europe this is because patient in Malta had barriers hindered them to access the health care system. Aggressive periodontitis worsens the quality of life of susceptible individuals. Patients who underwent non-surgical treatment for periodontal disease showed an improved quality of life.
Dental caries considered the most common dental disease affecting 20-30% of the children and adolescents in United States (Center disease control and prevention). Dental caries may be associated with painful episodes and missed days from school as well as social embarrassments and dysfunction [19] . This may result in a negative influence on quality of life and reduced mental and psychosocial ability [20] . Children with early childhood caries had significantly worse oral health related quality of life than caries free children; on addition they experienced pain, psychological, mental, social, or functional impairments [21] . The same impact of caries on the oral health-related quality of life was reported in elderly institutionalized adults.
Assessment Methods for Measuring OHRQoL
There are two broad categories used for assessment and evaluation of OHRQOL, some being generic measures and others disease-specific. The generic measures can be applied to a number of disorders/disease and evaluate the impact on QOL, while the disease-specific measure evaluates disorder impact on the QOL using distinct tools. However, some researchers pointed that it is not appropriate to use generic measures for the assessment of OHRQoL in people suffering from oral disorders or orofacial syndromes since these generic tools do not accurately evaluate such problems specifically, and as a result the QOL evaluation will not be sensitive nor accurate [22] . 
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Disease specific evaluation measures have more advantages over the generic tools. They were developed for specific conditions which increase the sensitivity compared to generic instruments [7] . However it was noted that disease-specific instruments may focus too narrowly on symptoms so that they fail to record some broader domains included in generic instruments.
Many tools were advocated to study the oral health-related quality of life. The Geriatric Oral Health Assessment Index (GOHAI) (later knows as the General Oral Health Assessment Index) estimates the patient-reported oral functional problems. It also estimates the degree of psychosocial impact associated with oral diseases, and is used to evaluate the effectiveness of dental treatment. The measure, based on a patient-centered definition of oral health for older adults, including components such as no pain to severe pain and infection, and the patient's ability to function in society [23] .
OHIP (Oral Health Impact Profile)
The Oral Health Impact Profile OHIP (Oral Health Impact Profile) is widely used to evaluate the OHRQOL; the nature of questions used in OHIP gives it many advantages as an assessment tool. There are seven variable dimensions covering all quality of life-affecting circumstances of a person, and suitable for individuals belonging to various society levels. The OHIP is a very technically sophisticated tool to measure OHRQOL.
It was designed to study the quality of life of old people; it has been used in many fields like prosthodontics and periodontics and subsequently modified to be used in orthodontics.
OHIP was developed by Spencer and Slade in South Australia. OHIP originally was developed to provide a measurement to dysfunction, discomfort and disability, to assess the burden of disease and the effectiveness of health services in reducing the patient suffering [24] .
The original version of OHIP was made of 49-statement questionnaire divided into 7 sub-sections based on oral health model by Locker which cover different areas such as functional limitation, pain, psychological discomfort, physical disability, psychological disability, social disabilities and handicap. Locker conceptual framework was based on the World Health Organization classification on the impact of disease starting from internal symptoms, to disability, ranging to a handicap that may adversely affect work.
The statements used in the OHIP Survey were asked to 64 dental patients to evaluate the impact of oral disease on their quality of life. The result was 535 statements which were re-evaluated and the net result was 46 questions, three statements were added more to cover handicap dimensions, which resulted in OHIP 49.
Each statement is answered by one of 5 responses in the form of a Likert scale coded from 1 to 5 (Table 1) . Following completion of the questionnaire, the codes are summed up and the result will indicate the impact of the problem on individual life or by use developed weights for each response category.
OHIP was used to evaluate different aspects of epidemiological studies
1. In people with poor oral health, such as having low number of teeth and carious lesion, periodontal pocket and gingival recessions the OHIP scores are high.
2.
People who don't visit the dentist regularly and have low socio-economic status, OHIP are high [25] .
OHIP reliability was assessed in Australia (Adelaide) and Canada. The Australian assessment was on a sample of 122 patients aged from 60 and above, cross sectional results were used to create Cronbach Alpha coefficient for reliability ranged between 0.7-0.8. The Canadian assessment was done on people of age 50 and above, in across sectional study; the Cronbach Alpha coefficient for reliability was also between (0.8-0.9). Both resulted in good reliability.
Other forms of OHIP exist. All have been scientifically tested and include: OHIP 20 which was originally designed for edentulous patients and the POST-OHIP-13 which was derived from OHIP 20 [26] . A short version of OHIP-49 has been introduced (OHIP 14) which has been shown to be a very efficient tool in estimation of quality of life, with high sensitivity (Montero, 2011) . OHIP 14 was translated to many languages as explained in Table 1 . 
Occlusal Index and Oral Health Related Quality of Life
There are many malocclusion indices such as the Dental Aesthetic Index (DAI), the Index of Orthodontic Treatment Need (IOTN), and the Peer Assessment Rating and Index of Complexity, Outcome and Need (ICON) [27] . 
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Realizing the relationship between the patient's (adults/children) subjective perception and occlusal indices can guide orthodontists to assess the treatment need since an individual subjective perception of their oral health are essential for the assessment of their oral health needs [18] .
Brook and Shaw developed a valid and reproducible index (Index of Orthodontic Treatment Need -IOTN) to determine the need for orthodontic treatment [28] . The index has two components, aesthetic and dental health components. The esthetic component (AC) consists of a scale of ten colored photographs that illustrate variable degrees of attractiveness. Grade 1 represents the most, and grade 10 the least attractive arrangement of teeth. The score reflects the aesthetic impairment, monochrome photographs can be used to eliminate the effect of oral hygiene such as gingivitis or presence of plaque which might misguide the clinician during scoring.
Dental Health Component (DHC) is based on the index of the Swedish Medical Health Board [28] . The traits of malocclusion are: overjet, reverse overjet, overbite, open bite, cross bite, impeded eruption of teeth, buccal occlusion, displacement of teeth, hypodontia and defects of cleft lip and palate.
Functional disturbances are also recorded including lip competency, mandibular displacement, traumatic occlusion and masticatory or speech difficulties. Only the worst occlusal feature is recorded [18] .
There was a weak yet significant relation between OHQoL and the occlusal indices. Patients who scored a need for orthodontic treatment had poor OHQoL in comparison to those who were not scored to undergo orthodontic treatment. Therefore orthodontic treatment need and deteriorated OHQoL seem to coexist [29] [30] [31] [32] [33] [34] [35] .
Many researches provide endorsement that lower OHRQoL related to malocclusion does not necessarily translate into greater perceived need for orthodontic treatment. In the United Kingdom administered the CPQ and the Aesthetic Component (AC) of the Index of Orthodontic Treatment Need (IOTN) to 174 untreated patient's age's from ten to twelve years [36] , Clinicians completed all components of the IOTN Self-reports on the AC were more negative than dentist scoring, but only 37% of children who rated their AC in the negative range wanted to undergo orthodontic treatment and only 48% indicated they would be unsatisfied if they could not obtain treatment [37] [38] [39] [40] [41] [42] [43] [44] [45] . The conclusion was that low but noteworthy links between the CPQ and self-rated AC, but the IOTN scores were unrelated to children's CPQ scores [46] [47] [48] [49] [50] . This underlines the need of asking children directly to rate their dental esthetics and the impact of their malocclusion on their quality of life, rather than the orthodontist making assumptions about what is best for the child [51] [52] [53] [54] [55] .
CONCLUSION
Oral health-related quality of life (OHRQoL) has important impact on the clinical practice of dentistry and dental research. OHRQoL is a multidimensional paradigm that involves a subjective assessment of the individual's oral health, functional wellbeing, emotional well-being, expectations and satisfaction with care, and sense of self. Further researches needed in this domain to improve the quality of data that can enable researchers to draw solid conclusions.
